
How the Human Genome Project Is 
Reshaping Science and Health  

 
Carla L. Easter, PhD 

National Human Genome  
Research Institute 

National Institutes of Health 



Overview 

• History of HGP—the Past 
 
• Genomics in the Present 
 
• Genomics in the Future 
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• Led the NIH’s contribution to the Human 
Genome Project 

 
• Mission involves studies to understand structure 

and function of genome 
 
• Studies role of genome on human health 

 
 

National Human Genome 
Research Institute (NHGRI)       

 





 

 

 

The Human Genome Project 

• An international government project 
that ended ahead of schedule!  

• And under budget!! 

• And from its start earmarked funds 
for consideration of its ethical, legal, 
and social implications (ELSI) - the 
greatest funding ever devoted to 
bioethics 



 

 

 

The Human Genome Project 

• Produced the human genome 
sequence  

• Spurred new technologies 

• Helped spawn a new field: genomics 

• And now provides new knowledge, 
technologies, and approaches for 
understanding health and changing 
health care 



 

 

 

HGP Fun Fact: Number of Human 
Genes – Some Context… 

• How many genes do we 
humans have?  



 

 

 

HGP Fun Fact: Number of Genes - 
How Do We Humans Measure Up? 

• H. flu         1,700 
• E. coli             4,300 
• Fruit fly       13,600 
• Worm         18,400 
• Cow      ~22,000 
• Arabidopsis           25,500    

(thale cress)  



 

 

 

HGP Fun Fact: Number of Genes - 
How Do We Humans Measure Up? 

• H. flu         1,700 
• E. coli             4,300 
• Fruit fly       13,600 
• Worm         18,400 
• You      ~20,500 
• Cow      ~22,000 
• Arabidopsis           25,500    

(thale cress)  





 

 

 

All of The Original Goals of 
The Human Genome Project 

Have Been Accomplished 

• So, “now what?” 























2011 1st quarter 



$0.01

$0.10

$1.00

$10.00

19
90

19
91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

C
os

t p
er

 fi
ni

sh
ed

 b
p

Decrease in the Cost of Finished DNA Sequencing 

10 years to reduce cost by 102 

• technology improvements 
• automation 
• economies of scale 



Technology 



 Next Generation Sequencing 



















Should we be concerned? 



 
Ethical, Legal and Social Implications  

•  Fairness in the use of genetic information 
– Who should have access to genetic information, and how should the 

information be used? 
 

•  Privacy and confidentiality of genetic information 
– Who owns and controls genetic information? 

 
•  Psychological impact and stigmatization due to genetic differences 

– How does personal genetic information affect an individual and society’s 
perception of that individual? 

 
•   Reproductive issues 

– Are patients properly counseled about the risks and limitations of genetic 
technology? 

 



Ethical, Legal, and Social Implications 
• Clinical issues 

– How do we educate health care workers, patients, and the general public 
about genetic technology capabilities, limitations and applications? 
 

• Uncertainties associated with gene tests for susceptibilities and 
complex conditions 
– Should testing be performed when no treatment is available? 
– Should parents have the right to have their minor children tested for adult 

onset diseases? 
– Are genetic tests reliable and interpretable by the medical community? 
 

• Conceptual and philosophical implications regarding human 
responsibility 
– Do peoples genes make them behave in a particular way? 
– Can people always control their behavior? 







The Future 























NHGRI 

www.genome.gov/GenomicCareers 
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